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内 容 の 要 旨 
 
Title of dissertation 
A study on theoretical and empirical models of consumer shop-around behavior 
Summary 
As city became to take the significant role in modern society, it is crucial 
to understand how people behave inside the city. One of those activities in city 
is consuming. People come to city center to consume various goods with various 
purposes. Agglomeration of numerous shops is the reason of this phenomenon. 
In regard to this, FQBIC (The Fukuoka University Institute of Quantitative 
Behavioral Informatics for City and Space Economy) has been studying consumer’s 
shop-around behavior. Consumer shop-around behavior, in definition, is how 
consumers travel and spend inside city center. It includes their shopping behavior 
as a whole including the sequence of their travel, how much they spend and which 
shops they visit. 
As a basis of consumer shop-around research, FQBIC runs annual consumer shop-
around behavior survey in several cities in Kyushu. The survey is conducted as 
an on-site questionnaire interview survey and the respondents are sampled at 
random from the visitors who visited city center. In the survey, we follow the 
whole trace of respondent’s shop-around behavior on the day. We call the obtained 
data as consumer shop-around micro data. The point is, using shop-around micro 
data, we can deduce the economic effects from respondent’s consumption behaviors 
as well as the effects on the number of visitors to retail establishments from 
their shop-around behaviors. Since the data includes not only how respondents 
travel inside city but also how they spend, we can measure the respondent’s 
activity as a consumer as well as a traveler. This allows us to evaluate the 
impacts of certain strategies of retailers and public policies for city management 
more precisely by measuring consumer’s shop-around behaviors. 
We can say there are two major applications of consumer shop-around behavior 
research. The first one is to try to measure the value of city more explicitly. 
The notion which can help explaining this is ‘town equity’ concept. Similarly 
to brand equity, we believe that there also should be a measurable value of a 
city as a whole. But in contrast to brand equity, town equity differs from person 
to person. In order to see how much value the city possess, we have to see how 
each consumer evaluates the city. We track down consumer’s shop-around behavior 
inside city with micro data and develop methods to measure how much equity the 
city possess. 
The second is to evaluate and predict the effects of urban development and 
management policies more precisely. It is the colossal matter of our interest 
how the city will change when a new shopping center is built, a new subway line 
opens, or a huge event is held in the city center. We collect consumer shop-
around micro data before and after the policy is implemented and examine how 
people changed behavior. From this, we can observe whether the policy gave benefit 
or damage to the city. 
A closer examination of these applications would reveal that the results 
critically hinge on the deep understanding of consumer behaviors and the 
statistical properties of on-site random sampling surveys of consumer shop-around 
behavior. In particular, as for consumer behaviors, of great importance is how 
accurately we can model the consumer’s choice mechanisms: how consumers choose 
their shopping destination between suburban shopping malls and city center retail 
environment, how they move around inside city center, and how much they spend 
there. 
For the purpose, FQBIC developed the following method and models: the 
consistent method for estimating consumer shop-around pattern based on the on-
site survey, the Bayesian multivariate Poisson model for consumer shopping 
destination choice under destination competitions, and the Markov consumer shop-
around model with covariates for forecasting the changes of consumer shop-around 
behavior. 
Following the line of the FQBIC research, this dissertation focuses on the 
modeling of consumer shop-around behavior. In this area, there still remain 
several open problems that are related to the following questions: 1) Why and 
how do consumers choose their shopping destination among the department store 
and street shops while both located in the same city center retail environment? 
2) Why and how do consumers change their behavior on season sale? 3) Why do 
visitors from farther regions spend at city center retail environment more than 
those from nearer regions? 4) How do visitors to city center retail environment 
decide the number of shops to visit for shopping? 
This dissertation addresses these problems to provide some solutions by 
developing a new concept of consumer’s visit value and by formulating and 
estimating consumer’s shop-around utility function. 
This dissertation is composed of seven chapters. 
The chapter 1 is the introduction to state the background of this research. 
In chapter 2, we deal with how consumer’s shop category choices are made. We 
divided shops into four categories and try to explain their shop category choices. 
For this explanation, we developed a new concept of visit value. We define visit 
value as the value of visit to the shopping destination that consumers enjoy, 
perceive, or experience when they visit the place. Two reasons why we draw on 
the concept of visit value are as follows: First, the visit value can be used to 
explain the heterogeneity of choices among consumers occurred in such cases as 
the choice between the two shops with the same distance and the same floor area. 
The second is the possibility of finding some key aspects of the process of how 
consumers form their visit value to a particular destination. With this concept, 
we devised the questionnaire items to measure the consumer’s visit value for 
each of four shop categories. With this questionnaire items, we conducted surveys 
of consumer behaviors which ask the respondents in what frequency they shop at 
each shop category and how much visit value they put on each shop category. From 
the surveys, we found a striking empirical fact that the higher the visit value 
for some shop category the more consumers choose that category in comparison with 
other categories. In other words, there is a strong empirical relation between 
consumers’ perceived visit values for shop-categories and their shop category 
choices. They choose the destination that they think or perceive has the higher 
value of visit. Also we found a fact that consumers’ acquaintances, knowledge, 
and information about shopping destinations affect their values of visits.  
To derive this empirical fact, we employ a simple cross tabulation with a 
trick, which is not the cross tabulation between visit frequency and visit value 
for each category but the cross tabulation between the ratios of visit frequencies 
and visit values for two shop categories compared. Since we ask respondents the 
same questionnaires for each shop category, we can take the ratio of the same 
variable for two shop categories. By its construction to take the ratio for the 
same respondent, this method, which we call division ratio cross tabulation 
method, can be thought of as a method to remove the omitted variable bias. Since 
our surveys do not include some important variables such as income, the division 
ratio method is considered effectively to remove individual heterogeneity. Hence 
in addition to finding a fundamental fact, we further try to find the same 
empirical fact by using other traditional statistical methods to validate the 
division ratio method. We perform fixed effect model and treatment effect model. 
Consequently, it all leads to the same result: when an individual has relatively 
higher visit value on certain shop category, they visit the shop category more 
often. While these methods all showed the identical result, visit value division 
method is the simplest one to derive the result. 
In chapter 3, we aim to further explore the efficacy of the concept of visit 
value for explaining various aspects of consumer’s behavior. For the purpose, 
we took up consumers’ behaviors on season sale and conducted the survey to 
investigate the relationships between consumers’ visit values and their season 
sale choices. We showed consumers who visited city center in order to participate 
in season sale come from further regions and spend more than those who came for 
usual purposes. We also showed that the bigger the scale of season sale, the more 
likely consumers participate in the season sale. 
In chapter 4, we formulate the consumer shop-around utility function. As its 
functional form, we adopted constant elasticity of substitution (CES) function 
form from Dixit and Stiglitz’s monopolistic competition model. In Krugman and 
Fujita (1999), they showed this form has a feature called ‘love of variety’ 
which means consumer’s utility increases as the number of variety increases. 
This feature fits one of the important characteristics of consumer shop-around 
behavior. Thus we decided to employ the CES function form and applied it to 
formulate consumer shop-around behavior. With this model, we aimed to explain 
consumers’ shop-around behaviors endogenously. In other words, the model should 
determine endogenously how many shops consumers visit and how much they spend at 
these shops on average on their shop-around. 
In chapter 5, we further explore some crucial features of this consumer shop-
around model. We verify how transportation cost affects consumer’s shop-around 
behavior and show why consumers from further region spend and travel more in the 
city using the model. In addition, we also show the condition where consumers 
decide to go or not to go to city center for shopping. 
Using the derived expenditure function of the consumer shop-around model, we 
carry out its estimation in chapter 6. Methodologically, we adopt two models, 
complementary log-log(c log-log) model and Bayesian model. The purpose of the 
estimation is to get the crucial estimates in consumer shop-around utility 
function. In this process, since the data used was obtained from the on-site 
sampling survey of consumers who visited city center on survey date, we corrected 
the choice based sampling bias by weighting each sample with the weight of the 
inverse probability that the sample visits the city. In other words, we give to 
each respondent the weight that is the reciprocal of the respondent’s visit 
frequency to the city center to change the on-site sampling as though sampled 
from home-based. 
Since this clog-log model only takes binary dependent variable, we 
additionally devised Bayesian estimation model to use all of the data. In this 
step, we were able to estimate the time value of consumer as well. Due to the 
fact that the Bayesian model we used makes it possible to estimate parameters 
inside the log function, we succeeded in deriving consumer’s time value as well. 
As the result, we verified that the features of important parameters coincides 
with our set up of consumer shop-around utility function. Besides, time value 
parameter showed consumer’s time value is 1756yen per hour. 
Finally we conclude in chapter 7.  
The contributions of this dissertation are summarized as follows. First, we 
devised the concept of visit value and showed its effectiveness by demonstrating 
empirical facts that visit value affects consumers’ shop category choice and 
consumers’ number of visits and spending on the season sale period. We also 
validated the method with few existing methods such as inverse probability 
weighted regression and fixed effects model. Based on these empirical facts, we 
have shown that the concept visit value can be used as a universal framework to 
explain diversified consumers’ behaviors under various dimensions.  
Second, in theoretical side, we formulated consumer shop-around utility 
function. With consumer shop-around utility function, we theoretically derived 
the important stylized facts that consumers from further region spend more in 
city.  
Third, we estimated some important parameters of consumer shop-around utility 
function under limited available data using c-log log model and Bayesian model. 
Here we found that the estimated result of 
1
  is consistent with the condition, 
σ1 > 1, which is the crucial theoretical assumption to derive the stylized fact. 
In addition, we applied the Bayesian estimation model into season sale case and 
showed consumers participating in season sale perceives lower price level of city 
and shop-around cost. 
The consumer shop-around models constructed here would help policy makers 
to understand the mechanism of how consumers would travel and spend more inside 
city in what place and under what events. Furthermore, it would help them to 


























































第 1 章 Introduction では、本研究の背景や動機、ねらいと目的を述べている。 
第 2 章 Visit value and consumer’s shop category choice では、Thaler の
Transaction Utility Theory を理論的背景として、各消費者が店舗や商業施設を訪れた





value を表明選好データ(stated preference)として収集した。分析は、4 業態の中から 2
つずつのペア 6 組ごとに、相対比クロス集計(division ratio cross tabulation)と名付
けた分析を行った。その結果、visit value の 2 つの項目（確率とお得金額）とも、1 つ




で割った比を、1 より小、１、1 より大に 3 区分し、またセレクトショップの visit value




1 は、D=-1,0,1 の値をとる 3 値ダミー変数の回帰係数を明示的に求め、 ( 1) ( 1)P D P D     
となるように、確率の逆数の重み付けの回帰を行うと、回帰係数の 2 倍が、平均処置効果






第 3 章 Visit value and consumer behavior on season sale では、visit value の解
釈にオプション価格の理論を適用できることを示唆するとともに、visit value の概念の








第 4 章 Consumer shop-around utility function では、空間経済学の枠組みにそって、
回遊効用関数を 2 段階の層化 CES 効用関数として定式化している。この定式化では、財を
立地場所によって、まず、消費者の居住する地区でのローカル財(local good)と都心での
都心財(city good)の 2 財に区分する。これら 2 財による、代替の弾力性 1 の CES 効用関
数を第 1 段階の効用関数とし、第 2 段階は、第 1 段階の都心財を、都心での回遊行動で立
ち寄る店舗数 n に対応する n 個の都心財による、入れ子状にネストした代替の弾力性 2
の CES 効用関数で表現している。この定式化の特徴は、回遊による効用の増分を、立ち寄
った店舗数に等しい数の都心財による代替の弾力性 2 の CES 効用関数で表現している点
である。これによって、効用最大化行動を考えると、これまで困難であった、回遊による
支出額、回遊立ち寄り店舗数を、内生的に決定することを可能にした。 
第 5 章 Characteristics of consumer shop-around utility function では、回遊効用
関数の効用最大化において、都心への交通費を再考することで、より遠くからの来街者が、
より多く支出するなどの経験的に知られていた事実を演繹的に導出している。交通費の再
考は、iceberg transportation cost の想定と、都心への交通費は、テーマパークへの入
場料と同じく、入場してサービスを受ける前に支払わなければならない費用と考え、都心
へ到着した段階ですでにローカル財で、支払っているとする想定である。これらの想定の
もとで、第 1 段階の代替の弾力性 1 が、 1 1  のとき、より遠くから来た来街者はより多
く回遊で支出するとの命題を導出している。 
第 6章 Estimating the consumer shop-around utility function and its application






効用関数のパラメータ 1 , 2 を推定するため、都心財への支出関数を用い、これがロジッ
ト関数の形となっていることに着目して、2 つの推定方法を考案している。1 つは、ロジ
ットの近似法としての clog-log による推定、第 2 は、ベイジアンモデルによる完全な推
定である。ベイジアン推定では、交通費を、時間を考慮した一般化交通費用としてモデル
に導入することが可能となり、時間価値をログ関数内のパラメータとして推定している。
ベイジアンモデルによる推定の結果は、 1 1.232  , 2 1.187  、時間価値は 1756 円/時間と






第 7 章 Conclusion では、結論と今後の展望を述べている。 
以上が、各章の要約である。本論文の貢献は、次の点にまとめられる。 
(1) visit value という概念を提案し、これを調査によって、計測することで、消費者
の業態選択行動を効果的に説明できる経験的事実を発掘した点 
(2) visit value が、消費者の業態選択に影響を与えていることを示した division 
ratio cross tabulation 分析の方法と 3 値ダミー変数による回帰係数との関連を
明らかにした点 




(5) iceberg transportation cost、また、交通費を都心に到着する前にローカル財で
支払うとの想定のもとで、代替の弾力性 1 が、 1 1  のとき、より遠くからの来街
者がより多く支出するとの経験的に知られていた事実を演繹的に導いた点 
(6) 回遊行動履歴マイクロデータの限られた範囲のデータから、回遊効用関数のパラメ







以上のことから、李 慧仁氏の論文 “A study on theoretical and empirical models 
of consumer shop-around behavior” は、博士(経済学)の学位を授与するに十分値する
ものと評価する。 
